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Abstract of JP 8322047 (A) 
PURPOSE: To provide a predictive coding device 
capable of excluding a quantize noise by predictive 
coding to be accumulated when predictive 
coding/decoding is repeated in a second or 
subsequent stages in an image signal predictive- 
coded/ decoded in a first stage even without 
applying the initialization of a predicter 
synchronizing with each predictive coding device in 
the case that the predictive coding device and a 
predictive decoding device are connected in multiple 
stages. CONSTITUTION: In this predictive coding 
device 1 containing a predictive error signal 
quantization means 12 which generates the 
quantize output signal of an integer value by 
quantizing the predictive error signal of the integer 
value, the predictive error signal quantization means 
12 is provided with a quantize characteristic to 
output the predictive error signal as the quantize 
output signal as it is in a range in which the 
amplitude of the predictive error signal is small and 
also, to output a value as it is with respect to the 
predictive error signal of a value equal to the 
quantize output signal. 
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(57) Abstract 

Objects of the InventionEven if it does not process initialization of a prediction device with each 
prediction-coding device synchronizing with the case where a prediction-coding device and a 
prediction double sign-ized device are connected to multistage, To the picture signal by which 
prediction-coding decryption was carried out in the 1st step, when you repeat prediction-coding 
decryption henceforth the 2nd step , provide the prediction-coding device the quantization noise 
by prediction coding can be prevented from accumulating. 

Elements of the Inventionln the prediction-coding device 1 including the prediction error signal 
quantization means 12 which quantizes a prediction error signal of an integral value and generates 
a quantization output signal of an integral value, Said prediction error signal quantization means 
outputs this prediction error signal as said quantization output signal as it is in the range with small 
amplitude of said prediction error signal, And a prediction-coding device being what has the 
quantization characteristic which outputs a value as it is to said prediction error signal of a value 
equal to said quantization output signal. 



Claim(s) 

Claim lln a device which uses a prediction-coding device and a prediction decoding device for 
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coding a picture signal, connects with multistage on a digital basis, and repeats coding decryption, 
According to the same characteristic as a prediction function used by prediction coding of the 
preceding paragraph, a prediction signal is acquired from a local decoded signal, A means to 
quantize a value below a decimal point of a prediction signal, and to output a prediction signal as 
an integral value when a coefficient of a prediction function has a value below a decimal point and 
a prediction signal has a value below a decimal point, A means to subtract said prediction signal 
from an input picture signal, and to acquire a prediction error signal, A value as it is is outputted to 
a quantization input signal of a value equal to a quantization output level of the quantization 
characteristic used by said prediction coding, A quantization means to which amplitude of a 
prediction error signal has the quantization characteristic which outputs a signal of the same 
accuracy as an input signal in the small range, quantizes said prediction error signal, and outputs 
an integral quantization output signal in order to make it a local decoded signal become equal to an 
input signal in a flat part of the horizontal synchronization section, In a process in which have a 
means to code and send out said quantization output signal, and a means to acquire said integral 
local decoded signal from said quantization output signal and said prediction signal, and repeat 
prediction-coding decryption to multistage and it is performed on a digital basis. A prediction- 
coding device characterized by making it quantization distortion by prediction coding accumulate 
nothing henceforth the 2nd step . 

Claim 2In a prediction-coding device including a prediction error signal quantization means which 
quantizes a prediction error signal of an integral value and generates a quantization output signal 
of an integral value, Said prediction error signal quantization means outputs this prediction error 
signal as said quantization output signal as it is in the range with small amplitude of said prediction 
error signal, And a prediction-coding device being what has the quantization characteristic which 
outputs a value as it is to said prediction error signal of a value equal to said quantization output 
signal. 

Claim 3A prediction means which generates a prediction signal, comprising, A prediction signal 
quantization means which quantizes a prediction signal which has a value below said a small 
number of point generated by this prediction means, generates a prediction signal of said integral 
value, and supplies a prediction signal of this integral value to said subtraction means and said 
adding means, Have a code translation means to change said quantization output signal into a 
modulation code, and to send it out, and said prediction error signal quantization means, A 
prediction-coding device being what has the quantization characteristic which outputs this 
prediction error signal as said quantization output signal as it is in the range with small amplitude 
of said prediction error signal, and outputs a value as it is to said prediction error signal of a value 
equal to said quantization output signal. 

A subtraction means which subtracts a prediction signal of an integral value from an input picture 
signal, and generates a prediction error signal of an integral value. 

A prediction error signal quantization means which is generated by this subtraction means, 
quantizes a prediction error signal of said integral value, and generates a quantization output 
signal of an integral value. 

An adding means which adds a quantization output signal of said integral value generated by this 
prediction error signal quantization means, and a prediction signal of said integral value, and 
generates a local double sign signal of an integral value. 

A predetermined prediction function is followed from a local double sign signal of said integral value 
generated by this adding means, and it is a value below a a small number of point. 

Claim 4A prediction double sign-ized device characterized by comprising the following. 

A numerals inverse transformation means to reproduce said modulation code sent from the 

prediction-coding device according to claim 3 to a quantization output signal. 

An adding means which adds said quantization output signal acquired by this numerals inverse 

transformation means, and an integral prediction signal, and generates a double sign signal. 

A prediction means which generates a prediction signal which has a value below a a small number 

of point from said double sign signal generated by said adding means according to the same 

prediction function as said prediction function which said prediction means provided in the 

prediction-coding device according to claim 1 has. 

A prediction signal quantization means which quantizes a prediction signal which has a value below 



mhtml:file://C:\Documents and Settings\fedorowd\Desktop\SHAREPOINT\JP8322047^T... 7/19/2010 



PatentOrder MT 



Page 3 of 13 



said a small number of point generated by this prediction means, generates a prediction signal of 
said integral value, and supplies a prediction signal of this integral value to said adding means. 

Claim 5A coding double sign-ized system of a TV signal having the prediction-coding device 
according to claim 3 and the prediction double sign-ized device according to claim 4 in multistage. 



Detailed Description of the Invention 
0001 

Industrial ApplicationThis invention about the prediction-coding device of a system and 
prediction composite-ized device which repeat coding decryption to multistage and carry it out to 
carrying out prediction coding of the TV signal, and transmitting it, It is related with the prediction- 
coding device and prediction composite-ized device which were carried out as accumulate / 
henceforth / the 2nd step / the quantization noise by prediction coding / even if it 
connects with multistage especially on a digital basis and repeats coding decryption / 
nothing . 
0002 

Description of the Prior ArtThe signal of the coding compression data produced by carrying out 
prediction coding of the TV signal is once recorded on a digital video tape recorder (video tape 
recorder), The compressed data signal recorded from VTR after that is read and decrypted, When 
editing a decoded signal, carrying out prediction coding again and recording on VTR, there was a 
fault of increasing whenever prediction-coding decryption will be repeated by multistage on a 
digital basis and the quantization noise in prediction coding repeats dubbing with VTR. 
0003Even if it connects with multistage as a method of improving this, henceforth the 2nd step , 
methods which the quantization noise by prediction coding does not accumulate include the 
prediction-coding device shown in JP,S58-114683,A. 

0004In this conventional example, there was the necessity of initializing all the prediction devices 
synchronously. 

0005The composition of a conventional example is explained using Drawings. The quantization 
characteristic of the quantizer 211 is shown in drawing 6, and the example of specific constitution 
of the prediction device 213 is shown for the block configuration of a conventional example in 
drawing 5 at drawing 7. 

0006A compound color television signal is sampled by a subcarrier 3 times the frequency of a color 
with A/D converter 205, The prediction error signal e is searched for with the subtractor 210 of the 
prediction-coding device 201, and it is quantized according to the quantization characteristic of 
drawing 6 with the quantizer 211, and is sent to the signal converter 216 and the adding machine 
212. If a local decoded signal is searched for with the adding machine 212, according to a 
prediction function, the predicted value of the next sampling time will be calculated by the 
prediction device 213. there are the following Z function, P=0.5Z' 1 +Z" 3 -0.5Z" 4 , and a thing come 
out of and shown as the good prediction function P of predictive efficiency. The example of specific 
constitution with this prediction function of the prediction device 213 is shown in drawing 7. 
0007When multi stage connection is carried out, in order to synchronize the initial value of a 
prediction device, initialization of the registers 232-235 of a prediction device is performed. The 
signal of Xa of a value or Xb beforehand provided in the input terminal of B of a register as an 
initial value whenever Horizontal Synchronizing signal H was inputted is incorporated. 
0008In the signal converter 216, a quantization output is changed into a modulation code, and is 
outputted, and it sends to the prediction decoding device 202. The numerals inverter 217 
reproduces a quantization output signal from a modulation code, searches for a decoded signal 
with the adding machine 214, and sends it to the prediction-coding device 203 of the following 
stage, and it is sent to the prediction device 215 and the following prediction signal is searched for. 
The prediction device 215 is the same composition as the prediction device 213, and initialization is 
performed for every start of a Horizontal Synchronizing signal. It is the composition as the 
prediction decoding device 202 in which the prediction-coding device 201 and the prediction 
decoding device 204 of the prediction-coding device 203 are the same respectively, and the same 
operation is performed and initialization of a prediction device is performed for every start of a 
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Horizontal Synchronizing signal. 

0009This performs coding processing in the completely same operation as having been performed 
by the prediction-coding device 201 with the prediction-coding device 203, In accordance with the 
local decoded signal with which the local decoded signal outputted from the adding machine 222 is 
outputted from the adding machine 212 in accordance with the quantization output signal with 
which the signal outputted from the quantizer 221 is outputted from the quantizer 211, this is in 
agreement with an input signal. ** which became that the prediction decoding device 204 
performed by the prediction decoding device 202 similarly — the same operation is repeated, 
decoding processing is performed and the decoded signal outputted from the adding machine 224 
is in agreement with the local decoded signal outputted from the adding machine 222. 
OOlOThat is, if the 1st step of decoded signal is put in another way, the 2nd step of input signal is 
in agreement with the 2nd step of decoded signal. That is, even if it connects with multistage, 
henceforth the 2nd step , the quantization noise by prediction coding accumulates nothing. 
0011 

Problem(s) to be Solved by the Inventionln the conventional example mentioned above, 
initialization of the prediction device of each device is cycle defined beforehand required for this 
method, and the means of this initialization, When the system which repeats a prediction-coding 
device and a prediction decoding device, and is connected to multistage was constituted, it became 
limitations, and there was a fault that the means of initialization was required and there was. 
0012This invention provides the prediction-coding device which abolishes the fault of conventional 
prediction device coding equipment. Namely, even if the purpose of this invention does not process 
initialization of a prediction device with each prediction-coding device synchronizing with the case 
where it is connected to multistage, To the picture signal by which prediction-coding decryption 
was carried out in the 1st step, when prediction-coding decryption is repeated henceforth the 2nd 
step , there is quantization noise by prediction coding in providing the prediction-coding device 
which nothing can accumulate. 
0013 

Means for Solving the Problemln a device which according to the invention according to claim 1 
uses a prediction-coding device and a prediction decoding device for coding a picture signal, 
connects with multistage on a digital basis, and repeats coding decryption, According to the same 
characteristic as a prediction function used by prediction coding of the preceding paragraph, a 
prediction signal is acquired from a local decoded signal, A means to quantize a value below a 
decimal point of a prediction signal, and to output a prediction signal as an integral value when a 
coefficient of a prediction function has a value below a decimal point and a prediction signal has a 
value below a decimal point, A means to subtract said prediction signal from an input picture 
signal, and to acquire a prediction error signal, A value as it is is outputted to a quantization input 
signal of a value equal to a quantization output level of the quantization characteristic used by said 
prediction coding, A quantization means to which amplitude of a prediction error signal has the 
quantization characteristic which outputs a signal of the same accuracy as an input signal in the 
small range, quantizes said prediction error signal, and outputs an integral quantization output 
signal in order to make it a local decoded signal become equal to an input signal in a flat part of 
the horizontal synchronization section, In a process in which have a means to code and send out 
said quantization output signal, and a means to acquire said integral local decoded signal from said 
quantization output signal and said prediction signal, and repeat prediction-coding decryption to 
multistage and it is performed on a digital basis. Henceforth the 2nd step , a prediction-coding 
device characterized by making it quantization distortion by prediction coding accumulate nothing 
is obtained. 

0014In a prediction-coding device including a prediction error signal quantization means which 
according to the invention according to claim 2 quantizes a prediction error signal of an integral 
value and generates a quantization output signal of an integral value, Said prediction error signal 
quantization means outputs this prediction error signal as said quantization output signal as it is in 
the range with small amplitude of said prediction error signal, And to said prediction error signal of 
a value equal to said quantization output signal, a prediction-coding device being what has the 
quantization characteristic which outputs a value as it is is obtained. 

0015A subtraction means which according to the invention according to claim 3 subtracts a 
prediction signal of an integral value from an input picture signal, and generates a prediction error 
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signal of an integral value, A prediction error signal quantization means which is generated by this 
subtraction means, quantizes a prediction error signal of said integral value, and generates a 
quantization output signal of an integral value, An adding means which adds a quantization output 
signal of said integral value generated by this prediction error signal quantization means, and a 
prediction signal of said integral value, and generates a local double sign signal of an integral 
value, A prediction means which generates a prediction signal which has a value below a a small 
number of point according to a predetermined prediction function from a local double sign signal of 
said integral value generated by this adding means, A prediction signal quantization means which 
quantizes a prediction signal which has a value below said a small number of point generated by 
this prediction means, generates a prediction signal of said integral value, and supplies a prediction 
signal of this integral value to said subtraction means and said adding means, Have a code 
translation means to change said quantization output signal into a modulation code, and to send it 
out, and said prediction error signal quantization means outputs this prediction error signal as said 
quantization output signal as it is in the range with small amplitude of said prediction error signal, 
And to said prediction error signal of a value equal to said quantization output signal, a prediction- 
coding device being what has the quantization characteristic which outputs a value as it is is 
obtained. 

0016A numerals inverse transformation means to reproduce said modulation code sent from the 
prediction-coding device according to claim 3 to a quantization output signal according to the 
invention according to claim 4, An adding means which adds said quantization output signal 
acquired by this numerals inverse transformation means, and an integral prediction signal, and 
generates a double sign signal, A prediction means which generates a prediction signal which has a 
value below a a small number of point from said double sign signal generated by said adding 
means according to the same prediction function as said prediction function which said prediction 
means provided in the prediction-coding device according to claim 1 has, A prediction signal which 
has a value below said a small number of point generated by this prediction means is quantized, a 
prediction signal of said integral value is generated, and a prediction double sign-ized device 
having a prediction signal quantization means which supplies a prediction signal of this integral 
value to said adding means is obtained. 

0017According to the invention according to claim 5, a coding double sign-ized system of a TV 
signal having the prediction-coding device according to claim 3 and the prediction double sign-ized 
device according to claim 4 in multistage is obtained. 
0018 

ExampleNext, this invention is explained with reference to Drawings. 

0019The block configuration of one working example of this invention is shown in drawing 1. 
0020The NTSC compound color television signal inputted into A/D converter 5, It is sampled by 
the 8-bit PCM signal (value of -128-127) by the subcarrier fsc (3 and fsc) 3 times the frequency of 
a color, It is sent to the subtractor (subtraction means) 11 of the prediction-coding device 1, 
difference with a prediction signal is performed, and the prediction error signal E is searched for, It 
is sent to the quantizer (prediction error signal quantization means) 12, and the prediction error 
signal E is quantized according to the quantization characteristic defined beforehand, the 
quantization output signal Q is outputted, and the signal converter 16 and the adding machine 
(adding means) 13 are supplied. 

0021When the quantization 12 has the quantization characteristic shown in drawing 2, and the 
prediction error signal of small-size width outputs it as it is in the same accuracy as an input signal 
and the same value as the quantization output signal of an integral value is inputted as a prediction 
error signal, it has the characteristic which outputs the same value as a quantization output signal 
as it is. 

0022In the adding machine 13, a quantization output signal and a prediction signal are added, a 
local decoded signal is searched for, the prediction device (prediction means) 14 is supplied and 
the predicted value of the next sampling time is calculated according to a prediction function. 
0023when sampling frequencies are 3 and fsc and it carries out prediction coding of the compound 
color television signal directly, there are the following Z function, P=0.5Z' 1 +Z" 3 -0.5Z" 4 , and a thing 
come out of and given as the good prediction function P of predictive efficiency. The predicted 
value which the coefficient of this prediction function had a value below a decimal point, therefore 
was calculated will have a value below a decimal point. Although the operation below a decimal 



mhtml:file://C:\Documents and Settings\fedorowd\Desktop\SHAREPOINT\JP8322047_T... 7/19/2010 



PatentOrder MT 



Page 6 of 13 



point is based also on the accuracy of a coefficient, below a decimal point calculates it in the 
accuracy of 4 bits, for example. 

0024Since the PCM signal of an input has an integral value shown by 8 bits, it is made for a local 
decoded signal to also serve as an integral value. For this reason, below a decimal point is 
quantized by rounding off etc., and the predicted value from the prediction device 14 is made into 
an integral predicted value, is outputted as a following prediction signal, and the quantization 
circuit (prediction signal quantization means) 15 supplies it to the subtractor 11 and the adding 
machine 13. In the adding machine 13, since the quantization output signal Q and the prediction 
signal are integral values, a local decoded signal also serves as an integral value. 
0025as for the back porch of the horizontal synchronization section of a TV signal, also in a PCM 
signal value, the level of a luminance signal serves as a value of about 1 law by about 1 law. In 
this portion, the prediction signal predicted by a prediction device is well in agreement with an 
input PCM signal, therefore the prediction error signal of both difference serves as 0 or an integral 
value with small amplitude. Since the quantization characteristic of the quantizer 12 is provided in 
the characteristic which the prediction error signal of small-size width outputs as it is, the local 
decoded signal acquired by adding a prediction signal and a quantization output signal is in 
agreement with an input PCM signal in the range with a small prediction error signal. 
0026That is, a local decoded signal can be followed, and it can be set as the value which was able 
to determine the value of the register of a prediction device that a decoded signal can be coincided 
with an input signal, therefore the predicted value after it can be coincided by each prediction 
device, and it can initialize by it. 

0027Explanation of the method of initialization required for multi stage connection is shown in 
JP,S58-114683,A in detail. 

0028In the signal converter (code translation means) 16, a quantization output signal is changed 
into a modulation code, a signal required for decryption is added and outputted, and the prediction 
decoding device 2 is supplied. The above is operation of the prediction-coding device 1. 
0029The operation of the prediction decoding device 2 is as follows. Reverse processing of the 
signal converter 16 is performed by the numerals inverter (numerals inverse transformation 
means) 21, and the signal sent from the signal converter 16 reproduces a quantization output 
signal from a modulation code, and supplies it to the adding machine (adding means) 22. The 
adding machine 22 adds a prediction signal and a quantization output signal, and outputs them to 
the output terminal 26 in quest of a decoded signal, and it is supplied to the prediction device 
(prediction means) 23. 

0030The prediction device 23 has the same function with the same composition respectively with 
the quantization circuit 15, sends it to the quantization circuit 24 in quest of the following predicted 
value according to a prediction function from a decoded signal, outputs the prediction signal 
quantized for the integer, and supplies the prediction device 14 and the quantization circuit 
(prediction signal quantization means) 24 to the adding machine 22. 
0031If there is no transmission path error, a decoded signal is in agreement with the local 
decoded signal of the prediction-coding device 1. 

0032Namely, in a flat part with little change of the horizontal synchronization section etc. and a 
picture. Since a prediction error signal serves as small-size width, the prediction signal of a 
prediction device comes true well and quantization noise is not generated by small-size width 
according to the quantization characteristic of drawing 2, the decoded signal which prediction- 
coding decryption was carried out and was reproduced is in agreement with an input PCM signal. In 
other words, information preservation is carried out and it is coded. 

0033Even if there is a transmission path error, in order to decrypt correctly, it is necessary to stop 
propagation of an error. In order for an error to leak gradually and to make it set to 0, one method 
makes the profit of a prediction device a value smaller than 1, and performs leak integration. 
Namely, what is necessary is just to make the profit of the dc component of a prediction device 
smaller than 1. for this reason — being alike — for example, if it is not the above-mentioned thing, 
k= (1-2" 4 ) is hung on a change as leakage coefficient k and the function of P= (l-2~ 4 ) (O.SZ^+Z -3 - 
0.5Z' 4 ) is used as a prediction function, Even if there is a transmission path error, it is leaked 
gradually, and is set to 0, a right decoded signal is acquired, and the decoded signal of the error 
signal contained in a decoded signal corresponds by transmission and reception. 
0034Another method is reset so that it may become the initial value which was able to determine 
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the value of the register of the prediction device of the transmitting side and a receiver the suitable 
cycle, and it is made for its following prediction signal to correspond by transmission and reception, 
responding to the occurrence frequency of an error of a transmission line — a frame — 1 time and 
tens of lines — 1 time — it carries out. What is necessary is just to perform reset for error 
transmission inhibition independently, and it is not necessary to perform it by being in agreement 
in each stage of prediction-coding decryption. When the error rates of a transmission line differ in 
each stage, you may reset a cycle which is different from the 1st step in the 2nd step. 
0035The decoded signal acquired by coding decryption being carried out with the 1st step of the 
prediction-coding device 1 and the prediction-coding device 2 is supplied to the 2nd step of the 
prediction-coding device 3 and the prediction decoding device 4, and coding decryption is 
performed. 

0036The prediction-coding device 3 and the prediction decoding device 4 perform the same 
operation with the same composition as the 1st step of prediction-coding device 1, and the 
prediction decoding device 2. That is, the subtractor 11 of the prediction-coding device 3, the 
quantizer 12, the adding machine 13, the prediction device 14, the quantization circuit 15, and the 
signal converter 16 carry out the same operation with the same composition as each part of the 1st 
step of prediction-coding device 1. Similarly, the numerals inverter 21 of the prediction decoding 
device 4, the adding machine 22, the prediction device 23, and the quantization circuit 24 carry out 
the same operation with the same composition as each part of the prediction decoding device 1. 
0037In since the place with few signal changes carries out information preservation and 
is coded by flat parts, such as the section of a Horizontal Synchronizing signal, a flat part, 
The signal of the same value as the PCM signal inputted into the 1st step of prediction-coding 
device 1 is acquired by the output of a prediction decoding device, and is again inputted as an 
input PCM signal of the 2nd step of prediction-coding device 3. 

0038That is, in a flat part, from an input signal being in agreement, the value of the internal 
register of the prediction device 14 is in agreement with the 1st step in the 2nd step, and the 2nd 
step outputs the same prediction signal with the 1st step after that. According to the 2nd step of 
input signal and the 1st step of local decoded signal being equal, the prediction error signal 
outputted from the 2nd step of subtractor 11 serves as a value which was in agreement with the 
1st step of quantization output signal. 

0039Although a prediction error signal is supplied to the quantizer 12 and it is quantized in the 
quantization characteristic shown in drawing 2, the input signal with the value of a quantization 
output signal is the characteristic outputted as it is, and the quantization output signal of the value 
which was in agreement with the 1st step of quantization output signal is outputted, and it is 
supplied to the adding machine 13. 

0040When the prediction signal and quantization output signal which are inputted into the adding 
machine 13 are in agreement with the 1st step in the 2nd step, it becomes the value to which the 
2nd step of the local decoded signal outputted from the adding machine 13 corresponded with the 
1st step. 

0041Namely, although quantization noise was made in the 1st step, In the 2nd step, quantization 
noise is not generated, but a local decoded signal and an input signal are in agreement in the 2nd 
step of prediction-coding device 3, and the prediction decoding device 4 performs the completely 
same operation as the prediction decoding device 2, and decodes the signal of the same value as 
the local decoded signal of the prediction-coding device 3. 

0042Therefore, even if how many steps connect, it becomes the 2nd step and operation after the 
2nd step, and it can acquire the same signal as an input signal as a decoded signal. That is, even if 
it connects with multistage, henceforth the 2nd step , quantization noise will be accumulated. 
00430ther examples are shown as the quantization characteristic of the quantizer 12. 
0044It is the composition which switches the 4-bit quantizers A and B by the field of a picture 
signal. 

0045The companding rule of the quantization characteristic A is MT (mid tread) mold symmetrical 
with positive/negative, step sizes are 0, 1, 1, 1, 3, 7, 15, and 31, a peak child-ized step has 59 and 
the number of quantization levels has the characteristic of 15. This is the quantization 
characteristic suitable for a flat part, and it is the characteristic outputted as a quantization output 
signal as it is to the prediction error (-3-3) of small-size width so that information preservation can 
be coded. 
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0046The companding rule of the quantization characteristic B is MTtype symmetrical with 
positive/negative, it is the step sizes 0, 1, 3, 7, 15, 29, 29, and 29, and a peak child-ized step has 
1113 and the number of quantization levels has the characteristic of 15. In the characteristic 
suitable for the field to which a picture changes a lot, a large dynamic range is taken so that a 
transient response characteristic may become good. 

0047Each threshold of the input side of the quantization characteristic is taken at the middle point 
of the quantization level before and behind the quantization output characteristic. When the 
transfer characteristic of the quantization characteristic A and the quantization characteristic B is 
symmetrical with positive/negative and shows only a right side, it is as follows. A modulation code 
changes a quantization output into 4-bit numerals. S shows numerals and is 1 at 0 and the time of 
negative at the time of positive. 
0048 

Quantization characteristic A quantization characteristic B Prediction error Quantization output 
Modulation code Prediction error Quantization output Modulation code 

0 0 0001 0 0 0001 1. 1 001S 1- 2 1 001S 2. 2 010S 3- 7 4 010S 3-. 4 3 011S 8-1811 011S. 5-9 6 
100S 19-40 26. 100S 10-20 13 101S 41-69 55 101S 21-43 28 110S 70-98 84 110S 44- 59 111S 
99- 113 It divides into the horizontal synchronization section and the picture section in 111S1 
horizontal scanning, and the quantization characteristic is switched. In the horizontal 
synchronization section, it enables it to initialize a prediction device by the flat part of the 
horizontal synchronization section using quantization in the quantization characteristic A, and a 
transient response performs good quantization using the quantization characteristic B in the picture 
section. 

0049The example of composition of the prediction-coding device 70 of this invention in the case of 
switching the quantization characteristic and the prediction decoding device 80 is shown in drawing 
4. 

OOSOThe prediction-coding device 70 is constituted like the prediction-coding device 1. The 
synchronizing separator circuit 71 performs synchronizing separation from an analog picture signal 
or a digital image signal, searches for a Horizontal Synchronizing signal, generates the control 
signal of a change in the control circuit 72, and controls the change machine 75 of the quantizer 
76. The quantizer A has the quantization characteristic A and the quantizer B has the quantization 
characteristic B. The signal converter 77 adds and outputs synchronization information so that the 
timing of a change may be known, while changing a quantization output into a modulation code. 
0051The prediction decoding device 80 is constituted like the prediction decoding device 2. The 
numerals inverter 78 separates synchronization information, generates the control signal of the 
timing of a change in a control circuit, and outputs the quantization output of the quantization 
characteristic A or the quantization characteristic B from a modulation code according to a 
switching signal in a numerals inverter. 

0052Henceforth the 2nd step , the composition which synchronizing separation is carried out 
from a digital image signal, and also acquires the information on a synchronized signal from the 1st 
step of control circuit 79 is also possible for the synchronizing separator circuit 71. 
0053The composition of this change has few quantifying bit numbers, and is effective as the 
quantization for the information preservation to the signal which turns into a prediction error signal 
of small-size width in the horizontal synchronization section, and the quantization characteristic of 
satisfying both which perform large quantization of a dynamic range in the picture section. 
0054If a prediction function changes also with a sampling frequency and correlation of the field or 
a frame is used, it can perform still more efficient prediction. 

0055According to the composition which adds 0.5 to a prediction signal and omits below a decimal 
point, the quantization circuit 15 can be rounded off. However, since an adding machine is needed 
with this composition, as a method of sharing the adding machine of a prediction device, If 0.5 is 
added and put on the local decoded signal of an integral value inputted into the prediction device 
14 as a dc-component signal (1 bit is added under a decimal point and it is considered as a high 
level signal), By only omitting below a decimal point in the quantization circuit 15, the prediction 
signal acquired from the prediction device 14 can be rounded off equivalent. 
0056If variable length coding is used for a change of equal-length-code-izing, encoding efficiency 
will go up by a signal converter further. 

0057Although the data compression of the composition of multi stage connection is carried out to 
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a digital video tape recorder and it transmits digitally a broadcasting signal besides in the case of 
writing in coding data to it, When acting as intermediary and transmitting digitally with the check 
and editing work of a picture signal in an intermediate relay station, it becomes the composition of 
the multistage of prediction-coding decryption, and the method of this invention becomes effective. 

0058 

Effect of the InventionWhen a prediction-coding device and a prediction decoding device were 
connected to multistage, needed to synchronize this invention with each prediction-coding device 
and the prediction decoding device like a conventional example, and it needed to carry out 
initialization of each prediction device, but. In this invention, by flat parts, such as a Horizontal 
Synchronizing signal, the same signal as an input signal enables it to obtain to a decoded signal 
(part), and equivalent by initialization ******. To the picture signal by which prediction-coding 
decryption was carried out in the 1st step, even if it repeats prediction-coding decryption 
henceforth the 2nd step , henceforth the 2nd step , the prediction-coding device quantization 
noise can be prevented from accumulating at all can be provided. 



Industrial ApplicationThis invention about the prediction-coding device of a system and 
prediction composite-ized device which repeat coding decryption to multistage and carry it out to 
carrying out prediction coding of the TV signal, and transmitting it, It is related with the prediction- 
coding device and prediction composite-ized device which were carried out as accumulate / 
henceforth / the 2nd step / the quantization noise by prediction coding / even if it 
connects with multistage especially on a digital basis and repeats coding decryption / 
nothing . 



Description of the Prior ArtThe signal of the coding compression data produced by carrying out 
prediction coding of the TV signal is once recorded on a digital video tape recorder (video tape 
recorder), The compressed data signal recorded from VTR after that is read and decrypted, When 
editing a decoded signal, carrying out prediction coding again and recording on VTR, there was a 
fault of increasing whenever prediction-coding decryption will be repeated by multistage on a 
digital basis and the quantization noise in prediction coding repeats dubbing with VTR. 
0003Even if it connects with multistage as a method of improving this, henceforth the 2nd step , 
methods which the quantization noise by prediction coding does not accumulate include the 
prediction-coding device shown in JP,S58-114683,A. 

0004In this conventional example, there was the necessity of initializing all the prediction devices 
synchronously. 

OOOSThe composition of a conventional example is explained using Drawings. The quantization 
characteristic of the quantizer 211 is shown in drawing 6, and the example of specific constitution 
of the prediction device 213 is shown for the block configuration of a conventional example in 
drawing 5 at drawing 7. 

0006A compound color television signal is sampled by a subcarrier 3 times the frequency of a color 
with A/D converter 205, The prediction error signal e is searched for with the subtractor 210 of the 
prediction-coding device 201, and it is quantized according to the quantization characteristic of 
drawing 6 with the quantizer 211, and is sent to the signal converter 216 and the adding machine 
212. If a local decoded signal is searched for with the adding machine 212, according to a 
prediction function, the predicted value of the next sampling time will be calculated by the 
prediction device 213. there are the following Z function, P=0.5Z" 1 +Z" 3 -0.5Z" 4 , and a thing come 
out of and shown as the good prediction function P of predictive efficiency. The example of specific 
constitution with this prediction function of the prediction device 213 is shown in drawing 7. 
0007When multi stage connection is carried out, in order to synchronize the initial value of a 
prediction device, initialization of the registers 232-235 of a prediction device is performed. The 
signal of Xa of a value or Xb beforehand provided in the input terminal of B of a register as an 
initial value whenever Horizontal Synchronizing signal H was inputted is incorporated. 
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0008In the signal converter 216, a quantization output is changed into a modulation code, and is 
outputted, and it sends to the prediction decoding device 202. The numerals inverter 217 
reproduces a quantization output signal from a modulation code, searches for a decoded signal 
with the adding machine 214, and sends it to the prediction-coding device 203 of the following 
stage, and it is sent to the prediction device 215 and the following prediction signal is searched for. 
The prediction device 215 is the same composition as the prediction device 213, and initialization is 
performed for every start of a Horizontal Synchronizing signal. It is the composition as the 
prediction decoding device 202 in which the prediction-coding device 201 and the prediction 
decoding device 204 of the prediction-coding device 203 are the same respectively, and the same 
operation is performed and initialization of a prediction device is performed for every start of a 
Horizontal Synchronizing signal. 

0009This performs coding processing in the completely same operation as having been performed 
by the prediction-coding device 201 with the prediction-coding device 203, In accordance with the 
local decoded signal with which the local decoded signal outputted from the adding machine 222 is 
outputted from the adding machine 212 in accordance with the quantization output signal with 
which the signal outputted from the quantizer 221 is outputted from the quantizer 211, this is in 
agreement with an input signal. ** which became that the prediction decoding device 204 
performed by the prediction decoding device 202 similarly — the same operation is repeated, 
decoding processing is performed and the decoded signal outputted from the adding machine 224 
is in agreement with the local decoded signal outputted from the adding machine 222. 
OOlOThat is, if the 1st step of decoded signal is put in another way, the 2nd step of input signal is 
in agreement with the 2nd step of decoded signal. That is, even if it connects with multistage, 
henceforth the 2nd step , the quantization noise by prediction coding accumulates nothing. 



Effect of the InventionWhen a prediction-coding device and a prediction decoding device were 
connected to multistage, needed to synchronize this invention with each prediction-coding device 
and the prediction decoding device like a conventional example, and it needed to carry out 
initialization of each prediction device, but. In this invention, by flat parts, such as a Horizontal 
Synchronizing signal, the same signal as an input signal enables it to obtain to a decoded signal 
(part), and equivalent by initialization ******. To the picture signal by which prediction-coding 
decryption was carried out in the 1st step, even if it repeats prediction-coding decryption 
henceforth the 2nd step , henceforth the 2nd step , the prediction-coding device quantization 
noise can be prevented from accumulating at all can be provided. 



ExampleNext, this invention is explained with reference to Drawings. 

0019The block configuration of one working example of this invention is shown in drawing 1. 
0020It is sampled by the 8-bit PCM signal (value of -128-127) by the subcarrier fsc (3 and fsc) 3 
times the frequency of a color, and the NTSC compound color television signal inputted into A/D 
converter 5 is a subtracter of the prediction-coding device 1. 



Problem(s) to be Solved by the Inventionln the conventional example mentioned above, 
initialization of the prediction device of each device is cycle defined beforehand required for this 
method, and the means of this initialization, When the system which repeats a prediction-coding 
device and a prediction decoding device, and is connected to multistage was constituted, it became 
limitations, and there was a fault that the means of initialization was required and there was. 
0012This invention provides the prediction-coding device which abolishes the fault of conventional 
prediction device coding equipment. Namely, even if the purpose of this invention does not process 
initialization of a prediction device with each prediction-coding device synchronizing with the case 
where it is connected to multistage, To the picture signal by which prediction-coding decryption 
was carried out in the 1st step, when prediction-coding decryption is repeated henceforth the 2nd 
step , there is quantization noise by prediction coding in providing the prediction-coding device 
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which nothing can accumulate. 



Means for Solving the Problemln a device which according to the invention according to claim 1 
uses a prediction-coding device and a prediction decoding device for coding a picture signal, 
connects with multistage on a digital basis, and repeats coding decryption, According to the same 
characteristic as a prediction function used by prediction coding of the preceding paragraph, a 
prediction signal is acquired from a local decoded signal, A means to quantize a value below a 
decimal point of a prediction signal, and to output a prediction signal as an integral value when a 
coefficient of a prediction function has a value below a decimal point and a prediction signal has a 
value below a decimal point, A means to subtract said prediction signal from an input picture 
signal, and to acquire a prediction error signal, A value as it is is outputted to a quantization input 
signal of a value equal to a quantization output level of the quantization characteristic used by said 
prediction coding, A quantization means to which amplitude of a prediction error signal has the 
quantization characteristic which outputs a signal of the same accuracy as an input signal in the 
small range, quantizes said prediction error signal, and outputs an integral quantization output 
signal in order to make it a local decoded signal become equal to an input signal in a flat part of 
the horizontal synchronization section, In a process in which have a means to code and send out 
said quantization output signal, and a means to acquire said integral local decoded signal from said 
quantization output signal and said prediction signal, and repeat prediction-coding decryption to 
multistage and it is performed on a digital basis. Henceforth the 2nd step , a prediction-coding 
device characterized by making it quantization distortion by prediction coding accumulate nothing 
is obtained. 

0014In a prediction-coding device including a prediction error signal quantization means which 
according to the invention according to claim 2 quantizes a prediction error signal of an integral 
value and generates a quantization output signal of an integral value, Said prediction error signal 
quantization means outputs this prediction error signal as said quantization output signal as it is in 
the range with small amplitude of said prediction error signal, And to said prediction error signal of 
a value equal to said quantization output signal, a prediction-coding device being what has the 
quantization characteristic which outputs a value as it is is obtained. 

0015A subtraction means which according to the invention according to claim 3 subtracts a 
prediction signal of an integral value from an input picture signal, and generates a prediction error 
signal of an integral value, A prediction error signal quantization means which is generated by this 
subtraction means, quantizes a prediction error signal of said integral value, and generates a 
quantization output signal of an integral value, An adding means which adds a quantization output 
signal of said integral value generated by this prediction error signal quantization means, and a 
prediction signal of said integral value, and generates a local double sign signal of an integral 
value, A prediction means which generates a prediction signal which has a value below a a small 
number of point according to a predetermined prediction function from a local double sign signal of 
said integral value generated by this adding means, A prediction signal quantization means which 
quantizes a prediction signal which has a value below said a small number of point generated by 
this prediction means, generates a prediction signal of said integral value, and supplies a prediction 
signal of this integral value to said subtraction means and said adding means, Have a code 
translation means to change said quantization output signal into a modulation code, and to send it 
out, and said prediction error signal quantization means outputs this prediction error signal as said 
quantization output signal as it is in the range with small amplitude of said prediction error signal, 
And to said prediction error signal of a value equal to said quantization output signal, a prediction- 
coding device being what has the quantization characteristic which outputs a value as it is is 
obtained. 

0016A numerals inverse transformation means to reproduce said modulation code sent from the 
prediction-coding device according to claim 3 to a quantization output signal according to the 
invention according to claim 4, An adding means which adds said quantization output signal 
acquired by this numerals inverse transformation means, and an integral prediction signal, and 
generates a double sign signal, A prediction means which generates a prediction signal which has a 
value below a a small number of point from said double sign signal generated by said adding 
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means according to the same prediction function as said prediction function which said prediction 
means provided in the prediction-coding device according to claim 1 has, A prediction signal which 
has a value below said a small number of point generated by this prediction means is quantized, a 
prediction signal of said integral value is generated, and a prediction double sign-ized device 
having a prediction signal quantization means which supplies a prediction signal of this integral 
value to said adding means is obtained. 

0017According to the invention according to claim 5, a coding double sign-ized system of a TV 
signal having the prediction-coding device according to claim 3 and the prediction double sign-ized 
device according to claim 4 in multistage is obtained. 



Brief Description of the Drawings 

Drawing IThe block diagram showing the composition of one working example of this invention. 
Drawing 2The figure showing the concrete characteristic of the quantizer 12 of working example 
of drawing 1. 

Drawing 3The figure showing the example of specific constitution of the prediction device 14 of 
working example of drawing 1. 

Drawing 4The block diagram showing the composition of the prediction-coding device of other 
working example of this invention. 

Drawing 5The block diagram showing the composition of conventional working example. 
Drawing 6The figure showing the example of the concrete characteristic of the quantizer 211 of 
conventional working example of drawing 5. 

Drawing 7The figure showing the example of specific constitution of the prediction device 213 of 
conventional working example of drawing 5. 
Description of Notations 

1, 3, and 70 Prediction-coding device 

2, 4, and 80 Prediction decoding device 
11, a subtracter 

12 and 76 Quantizer 

13 and 22 Adding machine 

14 and 23 Prediction device 

15 and 24 Quantization circuit 

16 and 77 Signal converter 
21 and 78 Numerals inverter 



Drawing 1 

For drawings please refer to the original document. 



Drawing 2 

For drawings please refer to the original document. 



Drawing 3 

For drawings please refer to the original document. 



Drawing 5 

For drawings please refer to the original document. 
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Drawing 6 

For drawings please refer to the original document. 

Drawing 7 

For drawings please refer to the original document. 

Drawing 4 

For drawings please refer to the original document. 



For drawings please refer to the original document. 
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